Objective: The prevalence of adult acute epiglottitis is probably more common than is generally appreciated. A retrospective case review in a district hospital and a medical literature search may provide baseline information to guide future strategies. Methods: Cases of acute epiglottitis in a period of 3 years and 4 months were traced from the hospital computer systems. Medical records were reviewed. Medical literature on "adult acute epiglottitis" was searched through Medline and EMBASE. Relevant full text articles were retrieved through hospital library network. Results: From February 1998 to June 2001, 11 cases of acute epiglottitis were identified. The age range was 34-78 (mean 47.5, median 41). There was no paediatric case. The male to female ratio was 9:2. Eight presented with fever, sore throat and dysphagia, one presented with dyspnoea and two presented as foreign body in throat. Nine were treated successfully conservatively. Two were intubated prophylactically. There was no case fatality. Conclusion: Adult acute epiglottitis has become much commoner than its paediatric counterpart. Acute epiglottitis should be suspected in all patients with a sore throat and dysphagia, especially if symptoms are out of proportion to the pharyngeal inflammation. (Hong Kong j.emerg.med. 2001;8:227-231) 
Introduction
Acute epiglottitis was first reported by Theisen in 1900 as "angina-epiglottides". 1 Since then, acute epiglottitis was widely published in the paediatric literature. The condition was later found to affect both children and adults. 2 Recently, there is evidence that its incidence and prevalence are increasing in adults. 3, 4 It is probably more common than is generally appreciated. 5 Although the course most often is benign, complete upper airway obstruction and sudden death can occur (mortality rate 0.6-50%). 3, 6, 7 Emergency physicians must be aware of the varied ways in which acute epiglottitis can present in adults, and they should always maintain a high index of suspicion. An idea of local prevalence may help in promoting higher vigilance on this potentially lethal condition.
Materials and Methods
Cases of acute epiglottitis were searched from the hospital computer systems for a period of 3 years and 4 months starting from February 1998 (date of opening of the hospital) to June 2001. Medical details were obtained through the Clinical Management System and the Accident & Emergency Information System of the Hospital. Medical records were retrieved and reviewed. Medical literature on "adult acute epiglottitis" was searched from the Medline, EMBASE and local journals including the Hong Kong Journal of Emergency Medicine. Relevant full text articles were retrieved through hospital library network.
Results
From February 1998 to June 2001, 11 cases of acute epiglottitis were identified (one in 1998, three in 1999, one in 2000, six in 2001). There was no paediatric case. The age range was 34 to 78 (mean 47.5, median 41). The male to female ratio was 9:2. Four cases were managed by general surgeons, four by internists, two by emergency physicians and one by otorhinolaryngologists. Eight presented with fever, odynophagia and dysphagia. One of them, aged 78, was on steroid and developed acute epiglottitis as part of a clinical syndrome of "sepsis" including meningitis. His total length of stay was 61 days. Two patients treated at the emergency department presented as foreign body sensation in throat. Both of them were discharged after two days. The remaining patient, age 74, was bed-bound and on enteral tube feeding. He had multiple admissions because of chest infection. He was found to have dyspnoea and stridor. His length of stay was 20 days. Only three patients had subjective symptoms of dyspnoea, but the oxyhaemoglobin saturations (SpO 2 ) were all normal. Nine patients were treated successfully conservatively. Antibiotics used included amoxycillin-clavulanate, cefuroxime, ceftazidime, cefotaxime, ceftriaxone, ampicillin, cloxacillin, metronidazole and benzylpenicillin, alone or in combinations. Two patients were intubated prophylactically. Nine were discharged within one week (range 2-6 days, median 5 days). There was no mortality.
Discussion
Adult acute epiglottitis is an acute inflammation of the supraglottic region of the oropharynx, base of tongue, epiglottis, vallecula, ar ytenoids and aryepiglottic folds. 2, 8 Because of the loose and vascular mucosa around the epiglottic area, any inflammation, irritation or allergic reaction may rapidly cause oedema and vascular engorgement. Hence, a more appropriate term for this condition may be "supraglottitis". 2, 9 Although Hemophilus influenzae type B is the most common pathogen, adult epiglottitis may also result from infections with Group A and Group C beta-hemolytic streptococcus, Streptococcus pneumoniae, Staphylococcus aureus and Hemophilus parainfluenza. 8, [10] [11] [12] [13] [14] Other rare bacteria include Klebiella pneumoniae, Pasteurella multocida, 15 Pseudomonas aeroginosa, 16 Bacteroides melanogenicus, 17 Neisseria meningitidis 18, 19 and Serratia marcescens. 20 Candida albicans has been reported in both immunocompetent 21 and immunocompromised hosts. [22] [23] [24] [25] Possible viral aetiology includes herpes simplex virus, Epstein-Barr virus and parainfluenza virus. 16, 26, 27 Rare causes such as direct trauma, 28 thermal (including hot food or drink, 29 illicit drug use 30 ) and caustic injuries 31 have also been reported. Suspicion of the ingestion of a foreign body or the sensation of a "lump" in the throat have been reported as the presenting symptoms of acute epiglottitis. [32] [33] [34] [35] However, no foreign body has ever been found in these sporadic cases.
Recent surveys demonstrate that acute epiglottitis is becoming a rare disease in children after the introduction of Hemophilus influenzae type B (Hib) vaccines. 3, 8 In one study, the annual incidence in children decreased from 3.47/100,000 to 0.63/100,000 in ten years' time. 4 The annual incidence in adults ranged from 0.97/ 100,000 to 2.12/100,000. 4, 6, 8 It seems that acute epiglottitis, classically considered a disease of children, is now becoming a disease of adults, predominantly of middle age and the male sex. 6, 36, 37 Woo reported an experience of more than 20 cases of adult acute epiglottitis in seven years in a teaching hospital in Hong Kong. 2 Our figures concurred with the above findings. The high incidence of our cases in the first half of 2001 (6 cases or 55%) might be the result of co-incidence, increased awareness or rising incidence.
Unlike the paediatric age group, adults may present with differing degrees of airway obstruction, epiglottic abscess, and with a more diverse set of medical symptoms. 38 Sore throat is present in 95-100% of cases. 10 Odynophagia and dysphagia out of proportion to the pharyngeal inflammation is the typical presentation. 5, 39, 40 There may be fever, toxic appearance, cervical lymphadenopathy, anterior neck and chest cellulitis. 10, 41 Fever may be absent in 12-40% of patients. 10, 34 Predictor of airway obstruction are rapid progression within eight hours of symptom onset, 3, 42, 43 inspiratory stridor, drooling of saliva, hoarseness (classic muffled voice 3 ), respiratory rate greater than 20 breaths per minute, dyspnoea, chest wall retractions and upright posture. 3, 6 Although the majority of our cases complained of sore throat and dysphagia, two (18%) presented as suspected foreign bodies in throat.
Soft-tissue lateral neck X-ray in extended position was found to be a quick, safe and reliable way to establish the diagnosis. 44 Although it has an 11-12% falsenegative rate, 15, 45 its specificity approaches 100%.
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The classical X-ray finding is the "thumbprint sign" 29 -a swollen globular epiglottic shadow. (Figure 1 ) Absence of a well-defined vallecula approaching the level of the hyoid bone (vallecula sign) 47 is another helpful hint, although an open mouth can obliterate the vallecula even in normal patients. Width of the epiglottis greater than 8 mm and of the aryepiglottic folds greater than 7 mm 48 and ratios of the epiglottis to neigbouring structures have been suggested to aid in the radiological diagnosis of adult epiglottitis. 46, 49 Indirect mirror, direct or flexible laryngoscopy are more accurate and have not been found to precipitate airway obstruction. 5, 15, 39, 45, 50, 51 The laryngoscopic appearance of adult epiglottitis has been described as a "red cherry". 52 An increased awareness of this condition accompanied by the widespread use of nasopharyngolaryngoscopy may have contributed to the identification of more cases with a wide spectrum of disease severity. 6 Computed tomography may be necessary in evaluating complications of this disorder, 53 which include Ludwig's angina, epiglottic abscess, peritonsillar cellulitis or abscess, mediastinitis, lobar pneumonia, empyema, adult respiratory distress syndrome, and postobstructive pulmonary oedema. 6, 37, [54] [55] [56] Adult acute epiglottitis is different from its paediatric counterpart in that organism identification (both throat and blood culture) is less common, the clinical course is more gradual, there is less seasonal variation, air way compromise is more uncommon, and conservative airway management can be contemplated in selected patients. 6, 8, 15, 39, 45, 57 Incidences of "sudden" upper airway obstruction and death resulted in some authors recommending prophylactic intubation in all patients diagnosed with adult epiglottitis. 7, 58 However, the general consensus is that adult epiglottitis without respiratory symptoms or drooling can be managed safely in an intensive care setting with a selective approach to airway intervention for any patient with signs of critical airway compromise within 8-24 hours after onset. 3, 6, 45, [59] [60] [61] [62] Routine prophylactic intubation of adult patients with acute epiglottitis is unnecessary if observation facilities and personnel skilled in airway management are available. It had been shown that there were greater morbidity and longer hospitalisation periods with elective creation of an artificial airway. 3 Inhalational induction e.g. halothane, in an adult patient may be associated with a relatively long excitement stage and may lead to problems with arrhythmia and aspiration. Loss of tone of airway muscles on induction of anaesthesia may aggravate airway obstruction. 3 Passage of the endotracheal tube through the friable epiglottis or supraglottic area may result in hemorrhage and fragmentation. Consequently, the occasional mortality associated with managing epiglottitis initially by a medical regimen alone may well not exceed that of elective intubation. 3 Even though the orophar yngeal structures may be unrecognizable because of oedema and secretions, the trick for a difficult intubation is to "follow the bubbles". 3 Intubation rate in children had been quoted around 73-74% while that in adults ranged from 5-19%. 10, 63, 64 Tracheostomy is being supplanted by nasotracheal intubation under general anaesthesia as the preferred means of securing an endangered airway. 50 As exemplified in our case series, those without respiratory symptoms can be managed safely under close monitoring, even within the emergency department. On review of our two intubated cases, there is doubt on the need for intubation.
Other treatments include humidified oxygen and antibiotics. Cefuroxime, ceftazidime, ceftriaxone, cefotaxime, ampicillin and chloramphrenicol, oxacillin/nafcillin and chloramphrenicol are the more common choices. 3, 6 Benzylpenicillin, 65 ampicillin alone, trimethoprim-sulfamethoxazole 8 have been used occasionally. All are effective and the choice really depends on doctors' preference, as illustrated in our cases. Steroids have no proven benefit.
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Conclusion
Adult acute epiglottitis is probably more common than is generally appreciated. It should be suspected in all patients with sore throat and dysphagia, especially if symptoms are out of proportion to pharyngeal inflammation. Unlike its paediatric counterpart, its presentation and course may be quite variable. Prophylactic intubation is indicated only in the minority who present with respiratory compromise. However, although the course most often is benign, complete upper airway obstruction and sudden death can occur. High vigilance should always be maintained on this deadly condition.
